Involvement of the calcium-specific protease, calpain, in the fertilizing capacity of human spermatozoa.
We recently reported the novel finding that human spermatozoa contain the calcium (Ca2+)-dependent protease, calpain. In somatic cells this protease mediates several cellular activities regulated by Ca2+ including membrane fusibility during cell-to-cell interactions. In this paper we examined the participation of sperm calpain in sperm-oocyte penetration, a process that is dependent on Ca2+ and involves membrane fusion between the two cells. Oocyte penetration was assessed using ejaculated spermatozoa from fertile men and zona-free hamster oocytes. Penetration rate was impaired by the presence of the active-site calpain inhibitor, calpain inhibitor-I, in a dose-dependent manner. At 1 mM, penetration scores were reduced by 65% (p < 0.01; n=5). The effects did not involve the oocyte, nor did the inhibitor alter sperm motility. Similar inhibitory effects on sperm penetration capacity were observed with specific antibodies directed either against calpain-I or calpain-II, the two forms of calpains described in somatic cells. At 1:1000 antibody dilution, penetration was inhibited 50 and 60% with anti-calpain-I and anti-calpain-II antibodies, respectively (p < 0.01; n=6). Furthermore, a combination of these two antibodies reduced the penetration rates by 75% (p < 0.01; n=6). We conclude that calpain inhibitor and anti-calpain antibodies impair human sperm capacity to fuse and penetrate the oocyte. These findings suggest that sperm calpain is a novel component of the biochemical processes that regulate the fertilizing capacity of human spermatozoa.